Rybnikar, A.: Lyophilization of Trichophyton verrucosum organisms. Acta vet. Bmo, 50, 1981: 73-77.
From numerous literary data it is evident that the main originator of cattle trichophytosis in Czechoslovakia and abroad is the dermatophytic fungus Trichophyton verrucosum Bodin, 1902 (Cuturic 1968 Refai et al. 1976; Dobsinsky et al. 1976; Sarkisov 1976; Pavlas et al. 1979) . The resistance of the parasitic form of this species against disinfection means and against unfavourable life conditions is well known (Tkacik 1969; Ladzianska and Halaila 1975) . In spite of this fact it is very difficult to maintain this fungus under laboratory conditions. When maintaining the T. verrucosum culture in vitro for a longer length of time unconstant modification and hereditary mutations are formed. From this point of view the method of lyophilization seems to be more suited for long-term preservation of T. verrucosum strains. In the literature available data about the effect of lyophilization on the viability of T. verrucosum microorganisms are given only in the studies ofthe Polish author Wawrzkiewicz (1976) . When using 50 % normal inactivated calf serum as a protective lyophilic medium the above mentioned author was successfull in maintaining the T. verrucosum lyophilized substance in a living and unchanged condition for a period of one year. However, lyophilization caused a more than 100-fold decrease of the number of living microorganisms as compared with the initial amount, and this represents considerable losses. The aim of the present study was to determine the number of surviving T. verrucosum organisms after lyophilization and after a three-year storage using the author's own method of lyophilization.
Materials and Methods
The Trichophyton verrucosum Bodin (1902) culture was cultivated in darkness at a temperature of 28°C on malt-agar. After 14-16 days of growth it was homogenized in saline. Into a thus prepared homogenized substance the protective lyophilic medium (5 % of gelatine and 7.5 % of saccharose) was added in the same amount as the saline. A sample was taken from the suspension obtained and the living organisms of T. verrucosum were counted using the plate dilution method> the numbers of microconidia were assessed microscopically. After taking the sample the suspension was divided in the amount determined into penicillin vials and freezed to -50°C. Drying was performed in a KS-30 lyophilization apparatus for 24 to 48 hours. Vials with the dried substrate were closed with rubber caps in a vacuum. In the lyophilized substance obtained the residual humidity was determined and the numbers of living fungi were counted using the plate method.
When determining the number of living T. verrucosum microorganisms using the plate method the lyophilized substance was diluted with saline in the same ratio as the homogenized sample before lyophilization. In both cases the samples were gradually diluted to a concentration of 10 -5 and 10 -6. From each of these dilutions 0.5 em" was transferred onto Petri dishes with maltagar and after 7 days of incubation at 28 DC in darkness the T. verrucosum colonies grown were counted. From the results obtained the number of living T. verrucosum organisms in 1 em" of diluted sample was counted. The number of T. verrucosum microconidia in the sample before lyophilization was determined microscopically in a BUrker's chamber.
The residual humidity of the lyophilized substance was assessed from the difference in its weight after lyophilization and after drying at 105 DC in a drier for a period of one hour.
Results
A survey of the effect of lyophilization on the viability of T. verrucosum microorganisms is given in Tab. 1. This table also gives the results of microscopical determination of the number of microconidia in the majority of samples before lyophilization. The amount of T. verrucosum elements surviving the process of Table 1 Effect of lyophilization on viability of Trichophyton verrucosum organisms 
Discussion
Acquiring successfull results in the lyophilization of microbiological cultures depends not only on the method of performing the individual stages of lyophilization but also on the quality of the initial biological material. From results obtained by Wawrzkiewicz (1976) it is evident that during lyophilization of T. verrucosum culture composed almost exclusively of mycelia the great majority of the organisms dies and the number of surviving elements is about 100 times lower as compared with the initial amount. In the present experiment the T. verrucosum culture to be lyophilized was composed of a great number of microconidia {see Tab. 1), a smaller part was formed by mycelium, and sporadically also chlamydospores and macroconidia occurred. From the results of the decrease of the number of living organisms after lyophilization it is evident that under the effect of lyophilization probably not only the mycelium was damaged but also a certain part of the microconidia. In spite of this fact the amount of surviving T. verrucosum microorganisms was rdatively high and ranged from 27 % to 87 % (54 % on average). These values outnumber the results given during the lyophilization of bacteria when the viability decreased mostly to 5-25 % (Sturdza et al. 1968) .
In the present experiments the lyophilized substances were stored at a temperature of 4 °C in darkness because the inhibitory effect of visible light on dermatophytes is well known (Buchnicek 1974) . The viability of T. verrucosum maintained under the conditions given decreased in the course of one year only insignificantly (by 1.5 to 9.5 %). Mter a longer period of maintaining the lyophilized substances the number of surviving microorganisms ranged from 70-80 % up to three years of storage (the period of investigations). Besides, in samples with a higher residual humidity of the lyophilized substance the decrease of the viability of T. verrucosum was relatively higher.
A direct dependence between the residual humidity of lyophilized microorganisms and the percentage of their lethal damage is known from data in bacteria (Proom 1951; Sturdza et al. 1968) . However, in the same way as a too high amount of residual humidity the viability of bacteria can be unfavourably affected also by excessive drying (Hutton et a1. 1951) . In lyophilized T. verrucosum substances with a high residual humidity in our case the germination of microconidia probably occurred and thus also a decrease of their viability during long-term storage. In the present study it was not possible to determine the precise range of residual humidity of the lyophilized substance under which the viability of the preserved T. verrucosum microorganisms was the highest and this problem will have to be further investigated in greater detail.
Lyofilizace mikroorganismu Trichophyton verrucosum
Byl sledovan vliv procesu lyofilizace na Zivotaschopnost mikroorganismu Trichophyton verrucosum a procento jejich prezivani v lyofilizovanem stavu pri dlouhodobem skladovani. Bylo zjisteno, ze mnozstvi prezivajicich elementu T. verrucosum po lyofilizaci se pohybuje od 27 % do 87 % (prumerne 54 %) v porovnani s vychozim poCtem pred lyofilizaci. Po 6 mesicich skladovani v temnu pri 4°C prezivalo temer 100 % mikroorganismu, po 12 mesicich 90,5 az 98,5% a po 2 aZ 3 letech kolem 80 % mikroorganismu T. verrucosum. Velikost snizeni zivotnosti lyofilizovanych zarodku T. verrucosum pravdepodobne souvisi se zbytkovou vlhkosti lyofilizatu. 
